Introduction
Stakeholders are individuals and organisations "who are actively involved in the project, or whose interests may be positively or negatively affected as a result of project execution or successful project completion" (Project Management Institute, 1996) . Since the nature of construction projects is uncertain and complex, stakeholder analysis and engagement in this environment is extremely challenging for project teams. To achieve project objectives, it is essential to formulate a process for stakeholder management and to identify effective approaches for stakeholder analysis and engagement (Chinyio and Akintoye, 2008) .
Several scholars (e.g. Karlsen, 2002; Young, 2006; and Bourne and Walker, 2006) have studied the framework of stakeholder management and proposed different methods for stakeholder analysis. However, few have attempted to consolidate the range of practical approaches that can be used for stakeholder analysis and engagement (Reed et al., 2009) , except Chinyio and Akintoye (2008) , and Reed et al. (2009) . Both of these studies had limited scope: Chinyio and Akintoye (2008) focused on stakeholder engagement methods in construction in the United Kingdom, and Reed et al. (2009) discussed the methods for stakeholder analysis used within natural resource management research activities. These studies identified and proposed a range of approaches that have helped the practitioners to manage stakeholders. However, their limited scope means that they do not represent the complete picture. It is thus necessary to expand Chinyio, Akintoye and Reed et al.'s work. The aim of this paper is to identify practical approaches and measure the effectiveness of these approaches, and propose a typology of approaches for stakeholder analysis and engagement. It should be noted that since the findings in this paper are based on a literature review, interviews in Hong Kong & Australia, and a survey in Hong Kong they may also be considered limited in scope. Nevertheless it contributes to the body of knowledge about stakeholders, especially the practical methods for stakeholder management.
To achieve its purpose, this paper is organized in the following manner: Section 2 provides definitions of 'stakeholder management', 'stakeholder analysis' and 'stakeholder engagement', and also clarifies the interrelationship among these three terms. Section 3 sets out the methodology followed to investigate the practice approaches for stakeholder analysis and engagement in construction: six interviews and a questionnaire survey conducted in Hong Kong in 2008, and fifteen interviews held in Australia in 2009. Section 4 sets out the findings from the interviews and the survey. Section 5 describes a typology of approaches, based on the findings in empirical studies and a literature review. Finally, Section 6 presents two case studies to illustrate the application of the methods for stakeholder analysis and engagement, and discusses and summarizes the outcomes in the case studies.
_______________________

Terminologies
A practical working definition is that a stakeholder is any individual or group who has an interest in the project or is impacted by the project (Bourne, 2005) . Based on this understanding of 'stakeholder', a large number of stakeholder studies have been conducted. However, during literature review, different scholars used various terminologies in their studies, for example, Jergeas et al. (2000) , and Karlsen (2002) used 'stakeholder management'; Elias et al. (2002) , and Olander (2006) applied 'stakeholder analysis' in their papers; and Greenwood (2007) , and Mathur et al. (2008) stated issues related to 'stakeholder engagement'. These terms may cause confusion to practitioners, and it appears that these scholars not only did not provide clear definitions but also failed to distinguish between the terms. In an attempt to make sense of this confusion, this section defines 'stakeholder management', 'stakeholder analysis' and 'stakeholder engagement', and also clarifies the interrelationship between the three.
In terms of 'stakeholder management', while the scholars (Karlsen, 2002; and Bourne and Walker, 2006) used different statements, they all focused on the management activities related to stakeholders. Though a formal approach has not yet been developed fully for the construction industry (Chinyio and Akintoye, 2008) , these activities include, but are not limited to: identifying stakeholders, gathering information on stakeholders, analysing the influence of stakeholders, communicating with stakeholders and developing strategies. The definition of
Research methodology
This research aims to identify the approaches employed in stakeholder management practice and combine them with those proposed by other scholars to develop a typology of approaches for 'stakeholder analysis' and 'stakeholder engagement'. The research began with six semi-structured interviews with an aim of identifying practical approaches in Hong Kong. The six experts were selected because they all had more than 10 years' experience in stakeholder management on the construction projects, had different roles in projects (Client, Consultant and Contractor), and were from different types of organizations (Government, Education, and Company). A semi-structured approach was adopted in the interviews. Questions used in the interviews include but were not limited to:
• How do you identify project stakeholders and their interests?
• How do you identify which stakeholders are more important than others?
• How do you analyse the interrelationship among stakeholders? and • What methods do you use to engage project stakeholders? Content analysis was used for "extracting and corroborating meaning from the interviews" (Chinyio and Akintoye, 2008 ). An initial list of approaches for stakeholder analysis was synthesized, and the first version of the survey questionnaires was developed after these interviews.
4
www.stakeholder-management.com
Prior to sending questionnaires, a pilot study was conducted to pre-test the suitability and comprehensibility of the questionnaire. Two project managers, one a client representative and the other a contractor, were asked to complete the preliminary questionnaire. Their suggestions were incorporated into the final version of the questionnaire. The main part of the questionnaire rated the effectiveness of each approach identified for stakeholder analysis and engagement according to a five-point Likert scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree). The full-scale survey was conducted in Hong Kong in August 2008, and its respondents were project managers selected randomly from different organisations in the construction industry. A total of 183 completed questionnaires were received consisting of 81 respondents from client organisations, 45 from contractor companies, and 57 from consultant organisations. The response rate was 28%, which was consistent with "the norm of 20-30% with most questionnaire surveys in the construction industry" (Akintoye, 2000) . The outcome of this survey is rankings of the effectiveness of the identified approaches.
In order to identify practical approaches in a place with a different culture from Hong Kong, and compare & improve the results with those obtained in Hong Kong, fifteen interviews were conducted in Melbourne, Australia. The fifteen experts, whose experiences on stakeholder management ranged from 11 to 20, worked for governments, education organizations, companies or Non-Government Organizations. They were not only from the construction industry, but working for general management, community relationships, and business. Experts from different areas were chosen because stakeholder management in construction is high related to general management and community engagement; this would be useful for identifying more effective approaches than if the focus was only on construction. The same questions were used during the fifteen interviews as those in Hong Kong, but all the identified approaches were listed under each question for the interviewees' comments and references. Several additional approaches and suggestions for stakeholder analysis and engagement were synthesized to revise the list of practical approaches. Based on the revised list and a literature review, a typology of approaches for stakeholder analysis and engagement in construction is developed.
Research findings
Findings from the empirical studies in Hong Kong
Several approaches for analysing and engaging stakeholders were identified during the interviews and the questionnaire survey in Hong Kong (Table 1 ). The effectiveness of the identified approaches was explored based on the mean values of the responses. Kendall's Coefficient of Concordance was calculated for measuring the agreement of respondents on their rankings of the approaches.
In terms of 'identifying stakeholders and their interests', 'personal past experience' is ranked higher. This indicates that the experience of project managers is important. This finding is in line with the study conducted by Chinyio and Akintoye (2008) , as they identified 'intuition' as an important method for stakeholder management.
It is interesting that 'asking the obvious/identified stakeholders to identify others' is also considered an effective method for identifying stakeholders. This method is also called 'snowball sampling' (Patton, 1990) . Its aim is to make use of stakeholders' knowledge about those who have skills or information in particular areas. 'Focus group meeting' is ranked highest for identifying stakeholders' interests. Focus groups aim to discover the key issues of concern for selected groups (Dawson et al., 1993) , and may also be used to discover preliminary issues that are of concern in a group or community (Victorian Government Department of Sustainability and Environment, 2005 Bourne's (2005) 'Stakeholder Circle methodology'. However, during the six interviews in Hong Kong, none of the interviewees used, nor had heard of these methods. These interviewees implied that they prioritized stakeholders based on their experience and the directives from higher authorities. This finding indicates the low level of stakeholder evaluation in construction. In order to identify the important stakeholder attributes for prioritisation, stakeholders' power, urgency, legitimacy and proximity, which are identified by Mitchell et al. (1997) and Bourne (2005) , were introduced to the interviewees. The interviewees confirmed the importance of stakeholders' power and the urgency of their requests, and they recognized that they do consider these attributes in practice, but in an unstructured way. In terms of 'legitimacy' and 'proximity', the interviewees thought that the attribute of legitimacy is imprecise and difficult to operationalize, and they all preferred using the attribute 'proximity', which is easier to explain. In addition, the interviewees, especially those working as contractors in projects, insisted that 'the directives from higher authorities' is important for their decision making. Therefore, 'stakeholders' power, the directives from higher authorities, the urgency of the stakeholders' requests, and stakeholders' proximity' are included in the questionnaire to evaluate their importance for stakeholder estimation. According to the results in Table 3 , 'stakeholders' power', which means the ability to "control resources, create dependencies, and support the interests of some organisation members or groups over others" (Mitchell et al., 1997) , is considered to be the most important. This finding is in line with many previous studies, such as Newcombe (2003) , and Bourne and Walker (2005) . 'The directives from higher authorities' are ranked second as the results. The reason for this may be because more than half of the respondents (102 of 183) were contractors and consultants, and their clients' requirements were important for them. Since the mean values of the four factors are larger than 3 (Neutral), they all are important for 'assessing stakeholders' influence'. 6 www.stakeholder-management.com
The last step for stakeholder analysis is 'analyzing stakeholders' relationships'. Jergeas et al. (2000) consider that "efficient management of the relationship between the project and its stakeholders is an important key to project success". Similarly, Hartmann (2002) considers that successful project relationships are vital for successful delivery of projects and meeting stakeholder expectations. Several methods for relationship analysis were identified in the interviews. According to the results of the questionnaire, 'personal past experience' is ranked highest, followed by 'workshops', 'interviews', and other 'public engagement approaches'. On one hand, this finding confirms the importance of project managers' experience; on the other hand, it seems that there is no effective method which has been used in practice to help project managers analyse stakeholder relationships.
Some of the methods identified for 'stakeholder analysis', such as workshops, interviews, and surveys, constitute communication with and engagement of stakeholders. The interviewees in Hong Kong were asked to summarize their methods for 'stakeholder engagement'. Seven methods (Table 1) were identified with all mean values larger than 3 (Neutral). All kinds of meetings and workshops are regarded as the most common methods for engaging stakeholders. Negotiations can also be categorised as communication with stakeholders, especially settling disputes and problems. Similar studies in UK, Chinyio and Akintoye (2008) also emphasized the importance of workshops, meetings and negotiations. An interesting finding is that the interviewees in Hong Kong proposed not only formal engagement methods (e.g. interviews and surveys), but also an informal method, i.e. 'social contacts'. As the interviewees acknowledged, this method is usually used in the private sector, but it is an effective method for establishing and maintaining relationships with some stakeholders.
To examine whether the respondents ranked the methods in a similar order, Kendall's Coefficient of Concordance was calculated (Table 1 ). The Kendall's Coefficients of Concordance are statistically significant at 1% level, which indicates that there is a general agreement among the 183 respondents on ranking of these methods. However, when looking at the values of the last column in Table 1 , all of the Kendall's Coefficients of Concordance are relatively small. This implies that though the respondents consider all the methods to be important, the methods for stakeholder analysis and engagement may vary depending on different situations. As Reed et al. (2009) stated, "choice of methods will depend on the purpose of the stakeholder analysis, the skills and resources of the investigating team, and the level of engagement". This finding is also confirmed during the interviews in Australia, which will be discussed in the next section.
Findings from the interviews in Australia
Although most of the interviewees agreed that the identified methods from the empirical studies in Hong Kong were critical and comprehensive, they also shared their valuable experiences in stakeholder analysis and engagement. Some interviewees suggested a software tool (Darzin) and a methodology (Stakeholder Circle) for stakeholder management, and two suggestions for stakeholder engagement were synthesized based on the interviewees' comments.
Darzin, which was suggested by three interviewees, is a data analysis software solution, created specifically for stakeholder engagement and community consultation (Darzin, 2009 ). This web based software was used to record project communications, stakeholder contact details and issues, and analyse this information qualitatively and quantitatively. The 'centralised' nature of the database ensures project team members can work from a range of locations to enter information about specific engagement activities and stakeholders. This software also has an automated reporting function to map issues throughout the project, ensuring all information is managed consistently and can be shared across a large project team. The interviewees consider this software acts as a register to monitor emerging issues, which can provide a historical log on key stakeholders, their issues over the course of the project and how they have been managed / resolved during this time.
The Stakeholder Circle methodology developed by Bourne (2005) provides a means for the project team to identify and prioritise a project's key stakeholders, and to then develop an appropriate engagement strategy and communications plan to ensure that the needs and expectations of these key stakeholders are understood and managed, with a fifth step (identify, prioritise, visualise, engage, and monitor) that allows the team to measure the effectiveness of the communication. This software tool supports changes in stakeholder community membership and stakeholder influence throughout the life of the project and holds historic data to enable the team to measure the effect of their efforts of stakeholder engagement. The interviewee thought that the software implemented a 7 www.stakeholder-management.com straightforward methodology that allowed her team to make a meaningful assessment of the stakeholders and understand their relative power and influence.
Both the Darzin and Stakeholder Circle software tools are recommended by the interviewees. While Darzin focuses on recording and analysing stakeholder engagement activities, Stakeholder Circle offers a mechanism for assessing the relative influence of each stakeholder and tracking the progress of the relationship over time. They will be explained in details in the case study section. Besides the Darzin and Stakeholder Circle, two other important suggestions were raised by the Australia interviewees.
First, several interviewees proposed that 'public engagement approaches' is a broad term and include different kinds of methods. One interviewee (third in the fifth interviewees), who works for government in sustainability and environment area, introduced about seventy methods for stakeholder consultant and engagement. In order to identify the public engagement methods in construction, the interviewees were asked to specify the public engagement methods in the following interviews, and emails were also sent to the first two interviewees to ask for their answers. Twenty three engagement and consultant methods, including but being not limited to newsletters, forums, fact sheets, and walking tours, were proposed by the interviewees. The interviewees also indicated that there is no single, most effective method to involve stakeholder; the selection of methods depends on situations and stakeholders; and usually a number of alternative methods are combined to engage stakeholders. This comment confirms the finding in Hong Kong, which is implied by the small values of the Kendall's Coefficients of Concordance. Since many methods for stakeholder analysis and engagement are identified, the interviewees also suggested that a list, interpreting the use of the methods, as well as their constraints, should be made and form criteria for project managers' information.
Second, two interviewees, one from the construction sector and one working on community relationships, suggested that the stakeholder engagement methods need to match the level of engagement. This suggestion is in line with Reed's finding (2008) . Reed (2008) conducted a literature review, and suggested that for best practice of stakeholder participation, "methods should be selected and tailored to […] appropriate level of engagement". The interviewees also recommended an engagement spectrum, which is developed by the International Association for Public Participation (IAP2). Five engagement levels, viz. inform, consult, involve, collaborate, and empower, are comprised in the engagement spectrum (Victorian Government Department of Sustainability and Environment, 2005) . Though several scholars, such as Pretty (1995), Rowe and Frewer (2000) , and Richards et al. (2004) , have proposed different engagement levels, the five levels are used in this paper, because the interviewees in Australia agreed with them, and one of the interviewees from the construction sector had applied this spectrum in his work and proved its effectiveness. As one interviewee stated, "this spectrum can be used to ensure a common understanding of 'stakeholder engagement' ". According to this suggestion, the identified methods for stakeholder engagement are matched to the IAP2 spectrum in the typology section.
The findings in Australia, namely the Darzin software tool, the Stakeholder Circle methodology and the two suggestions above, are used to enhance the findings in Hong Kong. A typology of approaches for stakeholder analysis and engagement in construction is developed by synthesizing the findings from Hong Kong and Australia with some outcomes in previous studies.
A typology of approaches for stakeholder analysis and engagement
While the findings from empirical studies help to define and authenticate methods for stakeholder analysis and engagement in construction, a literature review was also conducted to develop a relatively complete typology. Two more methods, i.e. power/interest matrix and Social Network Analysis (SNA), are considered by scholars in the construction sector to be useful despite these methods are not referred to by the interviewees in this study. Therefore, they are included in the typology and explained in following statements.
The power/interest matrix is a common means proposed or improved by many scholars (Newcombe, 2003; and Olander and Landin, 2005) . In the power/interest matrix, stakeholders are categorized by their levels of power and interest on the project. With each type of stakeholders, the project management team needs to pay different attention and apply different engagement methods (Newcombe, 2003) . Although this matrix provides quantitative information about the relative influence and interest of stakeholders, it is hard to assess power (Olander, 2006) .
Furthermore, Ward and Chapman (2003) , and Bourne and Walker (2005) consider assessing the level of a stakeholder's interest is the same sense with assessing the potential impact of stakeholder interest. Accordingly, they proposed the impact/probability matrix and the vested interest/impact index. One of the prominent outcomes of these methods is stakeholders' priority. Bourne (2005) further developed these concepts into the Stakeholder Circle methodology. Stakeholders' power, proximity and urgency are the three attributes for prioritising the current stakeholder community. Therefore, in Stakeholder Circle, not only stakeholders' power, but also their level of urgency (potential impact of their interests) and proximity to the project are considered. Because of the limitations of the power/interest matrix, instead of using it in case studies (the following section), the Stakeholder Circle methodology and supporting software was applied.
In contrast to the power/interest matrix and other traditional social science focusing on the attributes of stakeholders, the information used in Social Network Analysis focuses on the relationships between pairs of stakeholders in a network. A construction project is a non-linear, complex, iterative and interactive project system environment (Bourne and Walker, 2006; and Pryke, 2006) , so it is likely that the relationships among stakeholders will be complicated and dynamic, and they take the shape of a network but not spokes in a wheel. Traditional research only analyzes the relationship between project managers and stakeholders (Pryke, 2006) . This ignores the interaction among stakeholders. Since social network is defined as a specific set of linkages among a defined set of persons (Mitchell, 1969) , the stakeholders in the network can be viewed as "interdependent rather than independent, autonomous units" (Wasserman and Faust, 1994) . Social Network Analysis interprets the project environment as a system connected by various relationships, and can be used for mapping the interrelationship among stakeholders and the social behaviours of the persons involved. Social Network Analysis can also used to identify 'hidden/invisible stakeholders', who may have little apparent influence, but could cause major disruption to the project development through unseen power and influential links (Bourne and Walker, 2006) . The social network approach is useful for examining how the pattern of stakeholder relationships in a project system influences an organisation's behaviour. It investigates the forces which form these patterns. Therefore, Social Network Analysis can be used to unlock the implications of both the causes and the results of the relationship network. For these reasons, this method is used in the case studies.
A typology of approaches for stakeholder analysis and engagement is synthesized in Table 2 . It should be reiterated that the thirty methods, their descriptions, strengths, and considerations in Table 2 are developed based on not only the findings of the empirical studies in Hong Kong and Australia, but also several previous studies, including Patton (1990) It also needs to be reiterated that there is no stand-alone method, and most of the methods should be combined with other methods. For example, the Stakeholder Circle must be accompanied by workshops, meetings or other means of joint data collection to identify and assess the nature of relationships with stakeholders; Social Network Analysis usually collects information with the help of surveys, emails, or interviews. The methods selection should take into consideration not only the social and cultural context of the analysis but also the time limits and resources that can be reasonably allocated to this activity. To discuss how the approaches for stakeholder analysis and engagement were applied, and to illustrate the rationale behind the choice of approaches, two projects in Australia were used as case studies and are explained in the next section.
Methods
Strengths Considerations Levels of engagement Application
Construction advice letters
• Can keep stakeholders informed;
• Can include details such as date of delivery, and date of works.
• Can be time consuming;
• May not send to all stakeholders due to information scarcity.
• Inform SE Darzin (A software tool)
• Easy to create custom fields for contacts and communications;
• Record and manage restricted access to confidential communications;
• Easy distribution of data with built-
• Can be time consuming to input the data;
• Costly.
• Inform SAIS SE 9 www.stakeholder-management.com in mail merge;
• View all contacts from an organisation and communications with them on one screen;
• Integrated qualitative, quantitative and spatial analysis;
• Chart issue trends over time;
• Easy to create sophisticated, meaningful reports.
Directed by higher authorities
• Provides advices for project managers.
• Not suitable for all issues.
N/A SAIS SAAI SAAR
Displays and exhibits
• Focus stakeholders attention on the project;
• Can create interest from media.
• Stakeholders must be motivated to attend;
• Can damage the project's reputation if not done well.
• Inform • Consult SAIS SE
Door knocks
• Face-to-face contact ensures stakeholders understand issues and information can be elicited about opinions they express;
• Work better if informing the stakeholders earlier.
• Inform • Consult
SAIS SE
Email/mail/fax/ phone
• Easy and convenient to communicate;
• Can solve problems quickly.
• Difficult to document.
• Inform
Feedback bulletins
• Keep stakeholders informed;
• Opportunity to satisfy stakeholders.
• Can be time consuming to prepare;
• Not all feedback can be included in bulletins.
• Inform SE Focus groups • Provide opportunity for a wider range of comments;
• Good for identifying the reasons behind stakeholders' likes/dislikes;
• Highly applicable when a new proposal is mooted and little is known of stakeholders' opinions.
• Requires careful selection to be a representative sample;
• Skilled facilitators should be hired;
• Can be costly;
• Groups may not represent the majority opinion.
• Consult SAIS SAAI SE
Formal memos
• Provides detailed information about stakeholders.
• Can be time consuming to document the information.
N/A SAAI Forums
• Encourage discussion between stakeholders;
• Opportunity for exchanging ideas.
• Some stakeholders may not have time to join;
• May cause dispute.
• Consult • Involve • Collaboration SAIS SAAR SE Guidelines • Easy to follow;
• Includes stakeholder management as duties.
• Takes time to formulate;
• Stakeholders can change depending on situations.
N/A SAIS Information hotline
• Offers an inexpensive and simple device for publicity, information and
• Must be adequately advertised to be
• It is easy to provide updates on project activities.
successful;
• Designated contact must have sufficient knowledge of the project to be able to answer questions quickly and accurately;
• May limit a project officer from performing other tasks.
Interviews
• Allow in depth discussion and understanding of issues;
• Individual contact means that the location of the meeting is flexible;
• Able to explain points in own language;
• Usually low cost and easy to arrange.
• Can be time consuming for project team;
• Can be expensive;
• May not have sufficient time;
• Requires skilled interviewers;
• Little quantitative information gathered and not majority opinion.
• Consult SAIS SAAI SAAR SE Listening post • Provides an engagement opportunity for those stakeholders who may never attend a formal engagement opportunity.
• Stakeholders may not have time at the listening post session;
• Team members should arrange a regular time for it.
• Consult SAIS SAAR SE
Media management
• Opportunity for promoting the project;
• Opportunity for informing a broad range of stakeholders.
• Can be costly.
• Inform SE
Meetings
• Cheap and relatively easy to organize
• Makes use of existing networks and allows specific stakeholders to be targeted;
• Face-to-face contact ensures attendees understand issues and information can be elicited about opinions they express.
• Unknown issues and previous relationships between the stakeholders may drive responses;
• Opinions might not be representative of the wider community.
Negotiations
• Cheaper and faster to solve problems.
• Project team should well prepared;
• Concessions should be made sometimes.
• Consult • Involve • Collaboration SE Newsletters/P ostcard series/Fact sheets
• Can provide regular updates on progress giving a sense of momentum;
• Opportunity for stakeholders to get familiar with project issues;
• Can give positive impression of desire to keep stakeholders informed.
• Many stakeholders may never read them;
• Can be time consuming to prepare well on regular basis.
Open house/open day
• Useful when a large number of stakeholders exist;
• It is important to advertise in a number of ways;
• Inform • Consult SAIS SAAR www.stakeholder-management.com
• Builds credibility;
• Allows other team members to be drawn on to answer difficult questions.
• Involve • Collaboration
SE
Personal past experience
• Clear understanding about the previous stakeholders;
• Saves time for consultations.
• May have cognitive limitations;
• Can be useless due to the unique nature of construction projects.
N/A SAIS SAAR
Power/interest matrix • Project team can pay different attentions and apply different engagement methods according to each types of stakeholders;
• Cheaper and easy to do.
• Hard to assess power;
• The assessment can not consider the interrelationship between stakeholders.
N/A SAAI Professional services
• Provide complete plans for stakeholder management;
• Saves time for project managers.
• May have bias on the project.
• Consult • Involve SAIS SAAI SAAR SE Questionnaire s and surveys
• Respondents' anonymity can encourage more honest answers;
• Can reach respondents who are widely scattered or live considerable distances away;
• Provides information from those unlikely to attend meetings and workshops;
• Allows the respondent to fill out at a convenient time.
• Provide larger samples for lower total costs.
• Low response rates can bias the results;
• Care must be taken that wording of questions is unambiguous to prevent skewed results;
• Care is needed in sampling to make sure representative samples are taken;
• Information gathered can be superficial and the reasons behind an opinion may not always be clear.
• Inform • Consult SAIS SAAI SE Snowball • Helps to identify unknown stakeholders;
• Reduces project risks;
• Builds on resources of existing networks.
• Choice of initial contacts is most important;
• Boundary of stakeholders should be decided properly.
• Consult • Involve • Empower
SAIS Social contacts
• Build trust with stakeholders;
• Maximises two-way dialogue.
• Only suitable for some stakeholders;
• Requires creativity and resource investigation to reach a large number of people.
•
• Views a specific set of linkages among a defined set of persons as a whole to analyze the interrelationship between stakeholders;
• Can identify influential stakeholders and the way to engage them;
• Can visualize the relationship network.
• Data collection is difficult;
• A specialist in SNA methods is needed.
• • Allows project team to make a meaningful assessment of the stakeholders;
• Visualises stakeholders' relative power and influence;
• Project team can develop engagement strategies according to the current and target levels of stakeholders' interest and support.
• Costly. N/A SAIS SAAI Walking tour/Site tour
• Provides stakeholders with an understanding about the project;
• Can be most able to be remembered and understood.
• Can cause inconvenient in site;
• Facilities are needed.
SE Website
• Provides access point for information that can be re-visited;
• Can provide an opportunity for direct feedback to project team or sharing of issues;
• Provides platform for regular updates for those who want to know more.
• Time consuming to set up;
• Needs regular maintenance or will not have credibility;
• May not be accessed by all stakeholders.
• Ideal for looking at specific issues;
• Excellent for discussion on criteria or analysis of alternatives;
• Offers a choice of team members to answer difficult questions;
• Builds ownership and credibility for the outcomes;
• Maximises feedback obtained from participants.
• Not totally individualized discussion;
• Needs to well facilitated with credible individuals who have the interpersonal skills to deal with challenging issues;
• If actions not followed through can destroy trust.
• Consult Case studies
Project 1 -A school building project -T College
T College is a unique tertiary institution that provides a diverse range of high-quality academic and extra-curricular programs for talented students from across Australia and around the world. The project is the construction of a new building to provide new classrooms and facilities for the college's theological school. The project is relatively small with the contract price of AU$2 million, and the construction stage is the focus of this case study description. The project manager, who was also a T College employee for more than ten years, had direct responsibility for buildings, grounds and infrastructure projects in the campus. He reported to the Director of Finance & Administration, the chief financial officer who was also a member of the senior management team in the college. The financier/sponsor of this project was a large private company that finances ecclesiastical projects.
Since this project was small and the project manager and the Director of Finance & Administration had extensive experiences in campus development, the stakeholders and their interests were identified during a meeting with the project manager and the Director of Finance & Administration, and stakeholder profiles and the stakeholders' 13 www.stakeholder-management.com interests were developed during that meeting. The project manager and the Director of Finance & Administration were then asked to prioritize all the stakeholders using their knowledge of all the stakeholders identified and their experience in managing relationships in this environment. The Stakeholder Circle was used for this identification and prioritisation process. Stakeholders' power, proximity and urgency were evaluated according to the appropriate statements describing aspects of stakeholder relationships. The results are shown in Figure 1 . In order to analyse stakeholders' relationships, a survey for Social Network Analysis was developed by one of the authors and the project team. Two questions to determine the nature of the information exchange and influence networks were included in the survey and the purposes of the questions are shown in Table 3 .
The questions were sent out by the project management team via email. One additional stakeholder, i.e. College Board Members, not identified during the meeting was nominated by the warden. It should be noted that not all the sixteen stakeholders (including subcontractors, consultants and suppliers), were themselves surveyed due time and resource limitations. However, the project is a usual design-build case, and it can be assumed that the project management team had a good understanding of the relationships between these non-surveyed stakeholders and the others.
Questions Extent Purposes
Please nominate groups or individuals, or choose those from the following list (please refer to the list in Table 6 ) with whom you typically exchange information regarding the project.
• Direction: 1 = Provide information/advice to; 2 = Receive information/advice from; 3 = Both provide and receive.
• Frequency: 1 = Seldom; 2 = Sometimes; 3= Often; 4 = Very often.
• To identify current or recent collaboration within a network;
• To identify who bridge different stakeholder categories and bring together disconnected segments of the network.
Please nominate groups or individuals, or choose those from the following list (Please refer to the list in Table 6 ) who changed or influenced your activities related to the project in the construction stage and to what extent?
• 1 = To some extent; 2 = To a considerable extent
• To identify those primary influencers, and to compare the outcomes with those from Stakeholder Circle;
• To breach cognitive limitations and discover new opportunities: e.g. To identify and communicate with those "latent" stakeholders who could help to promote and 14 www.stakeholder-management.com control the project activities. The data gathered from the survey was analysed by a Social Network Analysis tool, NetMiner (Cyram, 2009) . Figure 2 is the map of the networks in the project. Three network indices are used for analysis: density, cohesion, and status centrality.
(a) Information exchange network (b) Influence network Notes: Node colour -Grey (Not themselves surveyed stakeholders), Black (Surveyed stakeholders);
Node shape -Circular (External stakeholders), Upright triangle (Internal stakeholders).
Figure 2 The networks and matrixes in the school building project
Density and cohesion are two network measures that are more descriptive of the entire network rather than of individual nodes. Density in the information network is defined as the ratio of existing information ties in a network to the maximum number of ties possible if everyone in the group shared information with everyone else (Wasserman and Faust, 1994; and Parise, 2007) . Network density ranges between 0 and 1. The higher the density, the more frequent information sharing is in the network. The mean network density in Figure 3 (a) is 0.667, which indicates a high frequent information exchange in the project (Parise, 2007) . Cohesion measures the distance to reach nodes in a network, and it is based on the shortest path (Parise, 2007) . For an information network, the lower the cohesion number, the better, because this indicates that there is a shorter distance for information to be disseminated in the network. Cross and Parker (2004) consider an average cohesion number of around 2 to be acceptable for an information network. The average cohesion in the information exchange network of this project is 2.596, which indicates the average distance to share information form one stakeholder to the others is between 2 and 3. As shown in Figure 4 (a), the Warden was the person who brought together disconnected segments, i.e. Family and representatives of the ashes in the landscape and Board, in the network. Therefore, the Warden was an important person in the network.
To estimate the prominence of stakeholders in the influence network, several centrality measures are available such as degree, betweenness, closeness, status and power centrality (Cyram, 2009) in social network theory. In this paper, status centrality is used for analysis as this centrality considers every connection (even up to infinite length connections) between focus node and pair nodes (Cyram, 2009) . If a focus node has more connections, it may have larger centrality value. As the length of a connection increases, so influence decreases exponentially by the attenuation factor (value is 0.5 in this study). The status centrality value for each node is shown in Figure 3 . The instatus centrality indicates to what the extent a stakeholder is affected by others; whereas, out-status centrality indicates the extent that a stakeholder can affect others. Regarding the influence of a stakeholder, the out-status centrality is used as the outcome measures. The higher the out-status centrality values, the more important the stakeholders are.
15 www.stakeholder-management.com The outcomes from the Stakeholder Circle and Social Network Analysis were shown to the project management team in a meeting. The team was satisfied with the current collaborations in the network (Network density is 0.0667, and Cohesion is 2.596). By comparing the outcomes of stakeholders' priority between Stakeholder Circle (SC) and Social Network Analysis (SNA), the main differences were identified as the priorities of 'Warden' (SC 4, SNA 2), 'Financier' (SC 11, SNA 7), 'Family and representatives of the ashes' (SC 15, SNA 11), and 'Board' (SC N/A, SNA 12). It can be found in Figure 3 (a) that 'Financier', 'Family and representatives of the ashes', and 'Board' all share information with 'Warden', so a meeting was then conducted with the Warden by the project manger and one of the author. The warden indicated that he was friends with the financier and some benefactors (Family and representatives of the ashes), and communicates with them about the project periodically. Although these two groups are less involved in the construction stage than in the briefing stage, they do care about the status of the project, particularly the budget (for Financier) and the landscape (for benefactors). With respect to the data about the Board, the warden explained that it is his responsibility to report to the board members monthly and their satisfaction is important. Therefore, these three groups, namely, 'Financier', 'Family and representatives of the ashes', and 'Board', should be paid attention to. After the meeting with Warden, the project management team rethought the order in Figure 1 , and re-ordered stakeholder list is as shown in Table 4 . Comparing with the order in Figure 1 , the Warden was ranked from fourth to second because as seen in Figure 2 (a) he was the only one person who communicated with the Board and the Family and representatives of the ashes in the landscape, and also he communicated with relatively extensive stakeholders in the network. Contrarily, the City Council was ranked lower (from sixth to eighth) in the re-ordered list; this is reasonable as the project manager www.stakeholder-management.com stated that the responsibilities of the City Council were to approve the construction of the project and monitor the construction under the legal requirements; as the project had been approved and was being constructed regularly, the City Council had less influence on the project at that time. In addition, according to the Warden's suggestions (in the last paragraph), the rankings of the Financier and the Family and representatives of the ashes in the landscape were higher in Table 4 than in Figure 1 . It should be noted that no method for identification and prioritization is perfect and that the use of the Social Network Analysis is to help the project team to see anomalies and make the necessary corrections.
The project management team then assessed the current communication with all stakeholders (Step 4 in Stakeholder Circle). The results showed the attitudes of all stakeholders were satisfactory. For example, as shown in Figure 4 , the current and target levels of the Architectural firm are the same (four degree for support level, and five degree for receptiveness level); this indicated the attitude of this stakeholder was satisfactory. Finally, the project developed an engagement plan for further application, based on the typology in Table 2 . The engagement levels and methods for each stakeholder were developed (Table 4) . It can be seen that the engagement level basically increases along with the stakeholders' priority. The CI project represents the potential for as much as AU$1 Billion in new investments in a district of the city over the years leading up to 2020. The district is located 8 km north of the city CBD and is a vibrant and diverse community that includes a busy central retail hub. The study area for the CI project is approximately 35 hectares in size, of which Council 1 controls 12 hectares. The CI project evolved from a government plan, itself the product of five years' consultation with associated communities, traders, landowners, state government agencies and other stakeholders. It focuses on new connectivity between people and their places of work, culture, sport and leisure. The main goal of this project is the reinvigoration and renewal of the district.
The project started in 2006, and now is at the design stage. More than 400 stakeholders have been identified in the project based on all kinds of engagement methods. Since the project manager has been involved in the project from the start, he was asked to review the typology in Table 2 Most of the methods were identical to those in Table 2 Figure 5 is an example of a stakeholder profile and meeting minutes. As shown in Figure 5 (a), all communication activities, actions, and issues related with the stakeholder can be easily identified; and in Figure 5 (b) the content of the meeting can be indexed according to the classification of interests (the bottom in Figure 5(b) ). These profiles and indexes are used to analyse the stakeholders and activities statistics (Figure 6(a) ), and the top concerned issues in a particular period (Figure 6(b) ). In order to prioritise the stakeholders, the Stakeholder Circle software was used during a workshop with the project management team. A sample of 29 individuals or groups was chosen from the full list for analysis due to the limited time available. The stakeholders in order of priority are listed in Table 5 . The project director and manager thought that the use of Stakeholder Circle for analysing stakeholders' influence added value to their organisation, and said that they would like to apply the outcomes to their communication process.
Priority Stakeholders
Discussions
A wide range of methods for stakeholder analysis and engagement were used in these two case studies, which have proved the applicability of the typology proposed in this paper to some extent. The case studies confirm the findings in previous empirical studies that the selection of methods should be suitable for a particular situation and depend on resources of the project, the nature of the project and the aims and objectives of the engagement.
In the first project, Social Network Analysis is shown to play a valuable role as an evaluation tool for the estimation of 'whole-of system' stakeholder relationships. However, in the second project, the project management team preferred not to use it with two considerations: (1) the project includes numbers of sub-projects, and involves substantial stakeholders, so it would take a very long time to collect data for Social Network Analysis; (2) most of the stakeholders were external stakeholders, and the respondent rate, if a SNA survey was conducted, could not be guaranteed. Although these considerations are reasonable, the authors consider the main reason that the project management team hesitated to use Social Network Analysis in the project is this technique is in its infancy in the construction industry, and the practitioners have not fully understood the its significance.
Similarly, because of the different resources and natures of the two projects, the Darzin software may not be appropriate for the first project. The first project was a relatively small project with less than 20 stakeholder groups, so the methods for stakeholder analysis and engagement are simplistic and conventional. It may waste time and money for the project management team to use the software. However, a formal memo like Table 4 would be more useful for the team's information.
Besides the considerations in the method selection, the case studies also confirm that there is no single, most effective method, and usually a number of alternative methods are combined to analyse and engage stakeholders. A more obvious example is the combination of the outcomes from Stakeholder Circle and Social Network Analysis for re-prioritizing stakeholders in the first project. This is also suggested by Chinyio and Akintoye (2008) in their studies in UK that "the respective approaches supplement each other and can be drawn or activated from a pool".
Conclusions
Stakeholder analysis and stakeholder engagement are the two essential elements of stakeholder management. The main finding in this research is a typology of approaches for these two elements. The typology is proposed based on literature review, and empirical studies in Hong Kong and Australia. Two case studies were conducted to illustrate the selection and application of the approaches. Findings from this study show that the success of a particular technique depends on internal and external factors, such as the nature of the project, the resources in the organisation, and the communication environments. No method for stakeholder identification and prioritization is perfect. The selection of the approaches is an art with extensive considerations of 'when, what, and how' to choose methods to achieve the project objectives. Each method has its own strengths and limitations. Combining several methods when necessary is the best way to manage stakeholders.
This paper aimed at developing a relatively complete typology of the methods for stakeholder analysis and engagement, and it attempts to contribute to the body of knowledge on current studies on stakeholder management. However, this study has also limitations in scope, and can be considered as a modest spur to induce others to come forward with valuable contributions to the stakeholder management methods.
